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Recall that the scenarios are, first, a baseline scenario and the two other
scenarios which represent changes from the baseline: changing the collection date
for spot price data and changing the interval between the month when forward
market trading data is observed and the first subsequent month for which the
forward prices are estimated.

The results are similar for the first and third scenarios: the multilplicative
basis adjustment does “best” in comparison with the other three ways to calculate
the basis adjustments. In addition, its (absolute overall average) percent error is
below 4%. The second “best” is the additive basis adjustment, and it has an
(absolute overall average) percent error about 1.5% greater than the muitiplicative
basis adjustment. These two ways to calculate basis adjustments produce percent
errors with comparable ranges from, or distance from, high to low of about 25%.

The second scenario has only 3 combinations of transaction months and
market pairs affected by the scenario (compared to the baseline scenario). There
are no changes in the other 5 combinations because these other combinations
have no forward contracts in the months affected by this scenario. For this subset
of 3 combinations, the results favor the additive basis adjustment.

What are the result for each scenario?

Under the first scenario, the multiplicative basis adjustment has the “best” or
lowest (absolute overall average) percent error of 3.57%; the additive basis
adjustment has the second [owest (absolute overall average) percent error of

4.94%; the regression basis adjustment with a seasonal variable has the third
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lowest (absolute overall average) percent error of 9.89%; and the regression basis
adjustment without the seasonal variable has the “worst” or highest (absolute
overall average} percent error of 11.14%.

Under the second scenario, the multiplicative basis adjustment still has the
“best” or lowest percent error, followed in the same order as in the first scenario, by
the additive basis adjustments, regression basis adjustments with a seasonal
variable, and regression basis adjustment without the seasonal variable: 3.37%,
4.78%, 6.36%, and 9.75%, respectively.

However, when considering the only three of the eight combinations of
transaction months and pairs of markets affected by the second scenario
(compared to the baseline scenario), the percent errors indicate a “best’ basis
adjustment other than the multiplicative basis adjustment. For these three
combinations, the (absolute average) percent error of the additive basis
adjustment is “best” or lowest at 9.78%. For the multiplicative basis adjustment, it
is 9.86%. and for the regression basis adjustment is 15.88%. (The regression
basis adjustfnent with a seasonal variable has changes, compared to the baseline
scenario, in all 8 combinations.)

Under the third scenario, the same order as the first scenario holds among
the basis adjustments, with the multiplicative basis as the “best” or lowest percent
error, followed by the additive, regression with seasonal variable, and regression
without the seasonal variable: 3.07%, 4.75%, 9.81%, and 10.00%.

Are there results for the eastern markets that include into-Cinergy?
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Yes. What is notable is that, for the two eastern market pairs (into-
Entergy/into-Cinergyand into-TVA/into-Cinergy)under the first and third scenarios,
the multiplicative basis adjustments are about 4% to 5% lower than those for the
western market pairs (Mid-Columbia/COB and Palo Verde/COB). On the other
hand, the additive basis adjustmgnt produces average percent errors in the
eastern markets that are about 1% to 2% higher than those in the westem
markets.

Since both Ameren and lllincis Power are using the into-Cinergy markets,
the results indicate that the multiplicative basis adjustment is the “best” basis
adjustment for them to use.

Does moving the collection date for spot on-peak prices closer to the
transaction month improve the effectiveness of the different type of basis
adjustments?

The resuits are inconclusive. For each of the four ways of calculating basis
adjustments, the (absolute overall average) percent are aiways lower when
compared to the baseline scenario. However, in the only three of the eight
combinations of transaction months and pairs of markets affected by the scenario
(compared to the baseline scenario), the changes are small for the two “best” ways
to calculate the basis adjustment. For these three combinations, the {absolute
average) percent error of the muitiplicative basis adjustment changes from 10.38%
under the baseline scenario t0 9.86% under this scenario, and for the additive

basis adjustment, it falis from 10.21% to 9.78%.
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Because of the smali size of the changes and the few examples of
changes, the results of this scenario can only be suggestive that moving the date
of collecting spot price data improves the effectiveness of using these basis
adjustments to estimate forward prices.

Does decreasing the three month period (between the transaction
month and the first subsequent month for which forward prices are
estimated) to one month improve the effectiveness of the different type of
basis adjustments?

The results are inconclusive. For each of the four ways of calculating basis
adjustments, the (absolute overall average) percent errors are always lower when
compared to the baseline scenario. However, the changes are small for the two
“best” ways to calculate the basis adjustment. The (absolute overall average)
percent error of the multiplicative basis adjustment changes from 3.57% under the
haseline scenario to 3.07% under this scenario, and for the additive basis
adjustment, it falls from 4.94% to 4.75%. Furthermore, in the only 2 combinations
of the transéction months and pairs of markets which have a complete 12-month
sets of forward prices to examine (the 2 western markets in the transaction month
of June 2000), the (absolute average} percent errors are even smaller with the
multiplicative and additive basis adjustments, but they increase instead of falling.
The (absolute average) percent error of the multiplicative basis adjustment
increases from 6.25% under the baseline scenario to 6.29% under this scenario,

and for the additive basis adjustment, it increases from 4.26% to 4.38%.
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Because of the small size of the changes and the mixed results, the results
of this scenario do not suggest that the change under this scenario improves the
effectiveness of using these basis adjustments to estimate fonrv.ard prices.

Did you examine any other ways to estimate forward on-peak prices?

| examined how well one can estimate forward prices in one market of my
pairs of markets by the prices in the other market, without any adjustment. That is,
| assumed the prices in the two forward markets were equal, and then reviewed
the percent errors. | called this method the naive no-adjustment method.

Recall that there are 24 cases in which to examine the effectiveness of the
different basis adjustment: two transaction months, four pairs of markets, and three
scenarios. The results of these 24 cases and the subset of 12 cases in the
eastern markets, which include into-Cinergy, indicate that this naive method does
about as well as using basis adjustmentto estimate forward on-peak prices.

The multiplicative basis adjustment has lower (absolute overall average)
percent errors, or produces better estimates of forward prices, than the naive
method in only 13 of 24 cases examined, and in the eastern markets, the
multiplicative basis adjustment has lower percent errors, than the naive method in
7 of 12 cases examined. The additive basis adjustment has lower (absolute
overall average) percent errors, or produces better estimates of forward prices,
than the naive method in only 14 of 24 cases examined, and in the eastem
markets, the additive basis adjustment produces better estimates of forward prices

in 9 of 12 cases examined. That s, the no-adj'ustment method does about as well
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as a multiplicative basis adjustment to estimate forward prices, but the additive
basis adjustment does better than the no-adjustment method.

For the critical summer months of June through September, the
multiplicative basis adjustment has lower (absolute overall average) percent errors,
or produces better estimates of forward prices, than the naive method in only 12 of
24 cases examined, and the additive basis adjustment has lower (absolute overall
average) percent errors, or produces better estimates of forward prices, than the
naive method in 15 of 24 caées examined. However, in the eastern markets, both
do poorly compared to the naive no-adjustment method. The multiplicative basis
adjustment has lower (absolute overall average) percent errors, or produces better
estimates of forward prices, in only 3 of 12 cases examined; the additive basis
adjustment has lower percent errors in only 4 of 12 cases examined.

Did you also do a direct comparison of the numerical values of the
percenterrors.

Yes. In a direct comparison of the (absolute overall average) percent errors
under the béseline scenario, the naive no-adjustment method has lower percent
errors, or produces better estimates of forward prices, than either the additive or
multiplicative basis adjustments. The naive no-adjustment method has a percent
of 3.53% while the additive and multiplicative basis adjustments have percent
errors of 4.94% and 3.57%, respectively. However, in the eastern markets, the
results are reversed. The naive no-adjustment method has higher percent errors,

or produces worse estimates of forward prices, than either the additive or

24




529

530

531

532

333

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

Docket No. 00-0259, 00-0395, 00-0461
ICC Staff Exh. 4.0

multiplicative basis adjustments. The naive no-adjustment method has a percent
of 8.40% while the additive and multiplicative basis adjustments have percent
errors of 5.61% and 1.15%, respectively.

In a direct comparison of the (absolute overall average) percent errors
under the third scenario, the naive no-adjustment method has lower percent
errors, or produces better estimates of forward prices, than the additive basis
adjustment but higher percent errors than the multiplicative basis adjustment. The
naive no-adjustment method has a percent of 3.65% while the additive and
multiplicative basis adjustments have percent errors of 4.75% and 3.07%,
respectively. In the eastern markets, the naive no-adjustment method has higher
percent errors, or produces worse estimates of forward prices, than either the
additive or multiplicative basis adjustments. The naive no-adjustment method has
a percent of 8.06% while the additive and multiplicative basis adjustments have
percent errors of 5.87% and 1.11%, respectively.

What is notable about these results is that the two “best” ways to estimate
forward prices, as determined previously, do not uniformly perform much better
than the no-adjustment method to estimate forward prices. In the eastern markets,
which include into-Cine_rgy, they do better than the no-adjustment method. But
they seldom do better in the critical summer months.

On balance, these results are inconclusive as to whether one should apply
any of the basis adjustments, that | examined, to forward prices in one market in

order to estimate the forward prices in another market, where the markets have a
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close relationship as measured by their correlations in the spot and forward

markets.

Recommendations

Please summarize your principal recommendation?

Ameren and lllinois Power propose using basis adjustments applied to
monthly into~-Cinergy forward on-peak prices in order to estimate monthly forward
on-peak prices in Southern or Lower Main, when the basis adjustments are
calculated using the spot on-peak prices of both markets. Because the latter
forward on-peak prices do not exist, the effectiveness of their proposed basis
adjustments cannot be tested direcily. However, an indirect test can be performed
by reviewing the effectiveness of different basis adjustments calculated from spot
on-peak prices of markets for which forward on-peak prices also exist.

The results of the evaluations of the bésis adjustments | performed werel
summarized previously. The results do not support a recommendation to estimate
forward on-peak prices using any of the different basis adjustments | examined.
However, those results also indicate that the “best” basis adjustment, among those
| examined, is a multiplicative basis adjustment applied to monthly into-Cinergy
forward on-peak prices. The multiplicative basis adjustment is calculated as the
monthly average of daily ratios of spot on-peak prices. If the Commission decides
that Ameren should use a basis adjustment among those | examined, then

Ameren should use a monthly average of daily ratios of Southern Main and into-
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Cinergy spot on-peak prices that multiplies monthly into-Cinergy forward on-peak
prices in order to estimate monthly Southern Main forward on-peak prices.

Schedule 2 presents iilustrative multipficative basis adjustments for Ameren
calculated from the Power Markets Week database of July 2000. The calculation
of the basis adjustment uses Southern Main and into-Cinergy spot prices.
Schedule 2 also illustrates a hypothetical effect on estimated Southern Main
forward on-peak prices for the period from June 2000 to February 2001. The
effect is due to changing Ameren’s proposed basis adjustment from an additive
basis adjustmentto a multiplicative basis adjustment. The truncation of the period
from a full 12-month period is due to the lack of data in the Power Markets Week
database.

Under the assumption that the Commission decides that ComEd'’s Market
Value Index should also be based, in part, upon into-Cinergy forward on-peak
prices, then the resuits do not support a recommendation to estimate forward on-
peak prices using any of the different basis adjustments | examined. However, if
the Commission decides that ComEd should use one of them, then ComEd should
use a monthly average of daily ratios of into-ComEd and into-Cinergy spot on-peak
prices that multiplies monthly into-Cinergy forward on-peak prices in order to
estimate monthly into-ComEd forward on-peak prices.

Schedule 2 presents illustrative multiplicative basis adjustments for ComEd

calculated from the Power Markets Week database of July 2000.
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llinois Power's proposed basis adjustment already uses a multiplicative :
basis adjustment applied to monthly into-Cinergy forward on-peak prices.

What other recommendationdo you make?

in regard to (1) using more recent spot price data to calculate the basis
adjustments and (2) using forward contracts closer to the date when forward on-
peak prices are estimated, the results of my evaluation to do not demonstrate that
these changes make any difference. Therefore, | do not recommend them.
However, the Commission should remain open to other evaluations that do
demonstrate a difference.

| recommend that Ameren not statistically test its monthly basis adjustments
to determine whether they are statistically significant and then using only those
that are statistically significant. The testing appears to be unwarranted.

Does this concliude your testimony?

Yes.
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Docket No. 00-0259, 00-0385, 00-0461
ICC Staff Exh. 4.0
Schedule 3

THREE STEPS IN EVALUATING BASIS ADJUSTMENTS:

DATA GATHERING FROM THE POWER MARKETS WEEK PRICE INDEX

DATABASE IN JULY 2000

1. The first stép was to find markets with highly correlated spot on-peak
prices, under the assumption that highly correlated spot on-peak prices
would mean stable basis adjustments. The cut-off for being highly
correlated was 90%. The 30 active spot markets in the Power Markets
Week (‘PMW") database had 435 cross-correlations, of which 94 were

~ highly correlated. | did not evaluate any basis adjustments based on spot
on-peak prices that were less than 80% correlated.

But note that stability within the spot markets does not necessarily
mean that there is a stable relationship between the spot and forward
markets. It is the latter stability which is of interest and which is being
tested by reviewing the effectiveness of using basis adjustments to estimate
on-peak prices in one forward market based on on-peak prices in another
forward market.

2. The second step worked with the daily PMW database for forward
prices. For simplicity, | called the activity of making or trading a contract for
future delivery of electricity, or in the absence of making a trade, the activity
of making any bid/ask quotes, a transaction. | called the month of delivery,
the contract month. For each transaction day, 1 estimated the forward on-
peak price of electricity to be delivered in the contract month. This was

done by averaging of the high contract on-peak price and the low contract
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on-peak price, or if there was no traded contract, | averaged the reported

bid/ask quotes for on-peak electricity to be delivered in the contract month.

Forward off-peak prices were. not calculated. For contracts lasting two or

three months, each inclusive month was assigned the same contract on-

peak price. Any contract lasting more than a quarter was eliminated from
the database.

Then | calculated the time interval in months betweén (1) a
transaction month and (2) the delivery month of the contract traded in the
transaction month. | called the interval between them, forwardtime. | used
the forwardtime intervals to identify contract delivery months in relation to
their transaction month.

Finally, for each transaction month | averaged the on-peak prices by
forwardtime, or contract month. These averages allowed me to conclude
which transaction months had the most activity as measured by the number
transaction days per contract month. But since there may be more than
one contract entered on a transaction day for a contract month, this
measure understates contract activity.

The third step was to search the 94 pairs of active spot markets to
find pairs that also had active forward markets. 1 found four pairs: into-
Cinergy and into-Entergy; into-Cinergy and into-TVA; California-Oregon-
Border (or COB) and Mid-Columbia; and COB and Palo Verde. Each of the

four pairs had high correlations of on-peak prices in both the spot and

forward markets. (The correlations measure how closely the prices move
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together. The highest positive correlation is 1 and represents perfect co-
movement in the same direction; and the lowest negative -1 and represents
perfect co-movementin the opposite direction. A correlation of zero means
that the prices do not move together.) The into-Entergy/into-Cinergy pair
had a spot price correlation of .96 and a forward market price correlation of
.98. The into-TVA/into-Cinergy had a spot price correlation of .99 and a
forward price correlation also of .99. The Mid-Columbia/COB pair had a
spot price correlation of .99 and a forward price correlation of .98. The Palo
Verde/COB pair had a spot price correlation of .98 and a forward price
correlation of .94. The spot on-peak prices in the eastern markets (into-
Cinergy, into-Entergy, into-TVA) had almost no correlation with the spot
prices in the western markets (COB, Mid-Columbia, Palo Verde), that is, the
correlations were almost zero. The forward on-peak prices in the eastern
markets (into-Cinergy, into-Entergy, into-TVA) had correlations with ‘the
forward on-peak prices in the western markets that ranged from .49 to .84.
With a transaction month of March 2000 and assuming that the basis
adjustments are to be made from June 2000 to May 2001, there are 15
possible contract months, counting March 2000 as a contract month. Into-
Cinergy had forward on-peak prices in 12 contract months during this
period; into-Entergy had 10; into-TVA had 8; COB had 15; Mid-Columbia

had 7: and Palo Verde had 10. In order to get more tests of the different

basis adjustment methods, | also selected another transaction month, June

2000, assuming that the first month of basis adjustments had the same 3
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month gap, so that basis adjustments begin in September 2000 and

continue until August 2001. Under this alternative scenario, into-Cinergy

had forward on-peak prices in 12 contract months; into-Entergy had 11;

COB, Mid-Columbia, and Palo Verde each had 15. Since into-TVA had

forward on-peak prices in only 3 contract months in the transaction month of

June 2000, for into-TVA | used April 2000, instead of June 2000, as the

alternative transaction month, It had 8 contract months with forward on-
peak prices in April 2000.

As noted above, | assumed that the basis adjustments are to be
applied to an annual period of 12 months which have forward on-peak
prices, as per Ameren's Applicable Period A and lllinois Power's rolling 12-
month procedure. The number of contract months with on-peak prices in
selected paired forward markets is of interest, since the ultimate purpose of
selecting transaction months is to test the different basis adjustment
methods with the 4 paired forward markets. With the March 2000
transaction month, the into-Cinergy/into-Entergy pair had 7 matched
contract months between June 2000 and May 2001; into-Cinergy/into-TVA
had 5; COB/Mid-Columbia had 4; and COB/Palo Verde had 7. With the
June 2000 transaction month, the into-Cinergy/into-Entergy pair had 6
matched contract months between September 2000 and August 2001; and
COB/Mid-Columbia and COB/Palo Verde each had 12. With the April 2000

transaction month, into-Cinergy/into-TVA had 5 matched contract months

between July 2000 and June 2001.
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There are many spot on-peak prices in the PMW database for these

4 pairs of markets used in the tests. All evaluated basis adjustments were
calculated from paired or matched observations in the pair markets. That
is, a daily spot on-peak price in one market was used only if there was a
spot on-peak price in the other market on the same day. The eastern
market pairs of into-Cinergy/into-Entergyand into-Cinergy/into-TVAhad 256
matched pairs of spot on-peak prices for calendar year 1999 while the
western markets pairs of COB/Mid-Columbia and COB/Palo Verde each
had 307 matched-pairs for calendar year 1999. Under the alternative
scenario of ¢changing the annual period covered by the reported spot on-

peak prices, there are 258 and 308 matched pairs of spot on-peak prices,

respectively.




